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Assessment Approach

Ecological Classification
— Local and Landscape-Level Ecosystems

Conceptual Modeling
— Process and Pathway Models

Monitoring (nice to have some field data)

Landscape Change Analysis (time-series
analysis of historical airphotos)

General Predictions (Transition Probabilities)



Ecosystems Map for ARCN

Noatak National Gates of the Arctic Al

Preserve National Park and Preserve *ﬁé

' N
Cape Krusenstem ) ; -
National Monument

Figure 20

P

-

Ecotype Class

Landcover Map
Arctic Park Network

.
The camsdcmon of Com-a

I]
I Selawikaiational

4

“T WildIfEREiaeN

Ecotype Class

Apre Nasire Sxeeg Bl =z e mue Toen " ERE FPEE.
Spme Visfic Baen A —————
dggre A3 Bame Bl - s it Dcds -
b s Dwy Srd | PR . sred Oces >
igen Toaceca et v wiord Sadoe “en }\ e = ‘:r
Bl s e Ves Bl et fooa vafog L e 3
g miard Bch Excacmase Jim Lo It :@' O~ : Bering Land Bridge
piond Miafc Savees wart Mice Su 2va ¥ N -
R4 .
siand Sudge- Cryes Veadoe ot Fidr o St o At Pan ] National Preserve
piaed llow 0w vt B ceiord Bac S © < - = » Network
pland Bror-Evcacecus-filow Low St [ owierd Lo 1

- fix I~ \
<
gl Do & I Bl e sy v, 9-_7- T~ : Sou locason =op 40 et
" J X
B _pierd Ade- o "=l Dra Fveme Dryes Duerd Sea FoITw NEM=TY o= gy 5 o - ACpwasamate scle = 1500000
s F

£eed Srs Ty BE e Aive w Sva Wl ovi— '~ _-./; oy
piard lgraceSer Toeg Bl e o fiew e




Ecological Aggregation
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Arctic Landform-Vegetation-Permafrost Relationships
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Boreal Landform-Vegetation-Permafrost Relationships

Brooks Range
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Arctic Lowlands
Terrestrial Ecomodel

Temperature
‘ 1t

~

ATMOSPHERIC
T Air Temperature
T Storminess

4 Snow Cover

A Precipitation

T Nitrogen Input &
T Contaminants GEOMORPHIC

T Airborne Pollution
A Mining Activity

R A Oil and

| Albedo T Slope Failure L i gta's Qsctt:;'::ye

A Channel Migration N BIOTIC Harvoet
HYDROLOGIC A Floodplain sedimentation Y Veastation. Manrais. A Recreation
A Precipitation T Thermokarst Fish Bigd s Invertebrates 2 Transportation
& EYRpOrMtion T Lake Drainage A Popula.tion At'Jundance ey
A River Flooding A Soil Leaching : : A Land Use Regs.

; : Fire A Range Shifts A Villages, Inholdings

4 Sediment Load T Active Layer o (e.g. Moose, trees, shrubs) A Point Source
A Lake Extent | Permafrost aggradation A Community Structure Pollution

A Herbivory A Foodweb
Raninnal and Anthrannnanic Qtracenre A Exotic Species




1) Decreasing snow cover duration and albedo, changing depths

2) Permafrost thawing and increased soil drainage
3) Thaw slumps/detachment slides

4) Reduced summer flow, increased winter flow

5) Longer growing seasons

6) Forest and shrub expansion

7) Lower albedo, atmospheric feedback

8) Changing lichen abundance

9) Increased fires

10) Animal range shifts

11) Changing forest and shrub structure for birds
12) Altitudinal vegetation zone shifts

13) Increasing insect infestations and disease




Coastal Plain Pathways

Basins Non-basins

Upland Tussock shrub expansion Upland Shrubby <«.. Upland Tussock
Tundra Tussock Tundra  shrub Tundra
paludification,Tacidification expansion
Lowland Low Birch-

ice aggradation) Willow Shrub

paludification paludification,

acidification

Lowland Wet Sedge  Lowland Moist Sedge- ... LOWwWland Moist Sedge-
Tundra Shrub Tundra e, Shrub Tundra

ice aggradation,
paludification

Lacustrine Lacustrine Wet 9Yin9 | acustrine Low Lacustrine Grass Lowland Wet Sedge

Sedge Marsh Sedge Tundra Willow Scrub € Meadows Tundra (swales)
aludification paludification

. uccession
succession

Shallow > Lacustrine Lacustrine

Lakes, Pits Grass Marsh Barrens paludification,  paludification,
acidification acidification

Tpartial drainage T complete drainageT

: : bank erosion, thermokarst bank erosion, thermokarst
"E .......................... > Deep Lakes




KEY
PROCESSES

Thaw Lakes

Thaw Slump

Lake Drainage
Landslides/Fans

Soil Drainage

Drying

Sedimentation
Glacier melting

Fire
Acidification-leaching
Paludification
Primary succession
Secondary succession
Dominance shift
Plant migration
Channel erosion
Coastal erosion
Drainage/Migration
Human development
Thaw settlement



Disturbance




Historical Fire Perimeters ‘ '.
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Historical Rates of Change




Ecosystem Type




Repeat Photography

Lichen Loss and Shrub Increase— Noatak Basin

1909 — Phillip Smith
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1909 — Phillip Smith
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Floodplains as Migration Corridors
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Modeling Change with Transition Probabilities

Transition
Drivers

Historical Rates Future Climate
Past Temperature Temperature Sensitivity Factor

Increase Increase (2x, 1x, 0.5 x)

A 4
Initial Transition Predicted
1 . E——
Area Probability Area

Alpine glaciers high sensitivity with positive feedbacks, 2x
Riverine tall shrub, low sensitivity dominated by numerous other factors, 0.5x



Predicted Ecosystem changes, 2000-2100

Riverine and Lowland Change, 2000-2100

Upland Change, 2000-2100

Upland Willow Low Shrub

Upland White Spruce-Lichen Forest
Upland White Spruce-Herb Forest
Upland White Spruce Forest
Upland Spruce-Birch-Herb Forest
Upland Spruce-Birch Forest
Upland Sedge-Dryas Meadow
Upland Sandy Barrens

Upland Sagebrush Shrub

Upland Mafic Barrens

Upland Dwarf Birch-Tussock Shrub
Upland Bluejoint-Herb Meadow

Upland Birch-Ericaceous-Willow...

Upland Birch Forest

Upland Barrens-Thermokarst
Upland Barrens-Landslides
Upland Barrens-Fire

Upland Aspen Forest

Upland Alder-Willow Tall Shrub

-10

-8

Riverine Willow Low Shrub

Riverine White Spruce-Willow Forest
Riverine White Spruce-Poplar Forest
Riverine Wet Sedge Meadow
Riverine Water

Riverine Poplar Forest

Riverine Dryas Dwarf Shrub
Riverine Birch-Willow Low Shrub
Riverine Barrens

Riverine Alder-Willow Tall Shrub
Lowland Willow Low Shrub

Lowland Spruce-Birch Forest
Lowland Sedge-Dryas Meadow
Lowland Sedge Fen

Lowland Lake

Lowland Ericaceous Shrub Bog
Lowland Black Spruce Forest

Lowland Birch-Ericaceous-Willow...

Lowland Birch Forest
Lowland Barrens-Burned
Lowland Alder Tall Shrub

6 4 -2 0 2
% Change

-6

4 22
% Change




Alpine Changes, 2000-2100

Alpine Ecotypes




Upland

Dwarf Birch- _ | _
Tussock——> Upland Alder-Willow Tall Shrub €—— Plant migration <€

Shrub

nnnnnnnnnn

Transition

Upland Dwarf Birch-Tussock Shrub
Upland Birch-Ericaceous Low Shrub

Upland White Spruce Forest
Upland Barrens-Burned
Upland Barrens-Thermokarst
Lowland Lake

Coastal Water

Human Modified Barrens

Bayesian Network Modeling

Factors

alder proximity,

seed production,

seed establishment, =
growth rate,

soil drainage

Driver

None
Dominance shift

Drainage/Migration
Fire

Thaw Slump

Thaw Lakes

Coastal erosion
Human development



From Habitats to Habitat Use

ECOSYSTEM CLASSIFICATION APPROACH:
The dassification of local-scale ecosystems (ecotypes) combines physiography
(i.e. coastal, floodpiain, aipine), topography (DEM modeling), and vegetation
structure associated with iand cover types derived from sateliRe image
processing to model ecctypes best partition geomorphic

hycrologic, pedaiogic, and vegetation characteristics.

“ape
Lisburne

Ecosystems of Northern Alaska
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Preliminary ranking of habitat use for selected bird species on the North Slope of Alaska.

Use ranks are 0

data-zupported,

kigh. Data quality is characterized by fort tupe: bold =

= medium, 3 =

low, 2

roneinegligible, 1=

judgemental. Bold Species Mames = range limited for this species.

]

reqular = partially data-supported, &

Species names with " indicate major subsistence species.
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164°00"W 159°0'0"W 154°00"W
HABITAT USE BY THREATENED OR ENDANGERED SPECIES:
The map links the evaluation of habitat use by two threatened
species (Spectacled and Steller’s eiders) to the map of 36 ecotypes
(habitats). The map displays the distribution of habitats that are
important to these threatened species. The index was computed
as the highest use rank (0-3) for either species in each habitat.
Actual distributions are much less than modeled distributions.

Pt. Barrow

Cape
Lisburne

Approximate Scale = 1:4,600,000

25 50 75 100
| Miles

25 50 75 100 125
Kilometers

Spatial modelling based on the mapping of ecosystems of Northern Alaska by ABR and TNC.
Projection: Albers Equal-Area Conic (Central Meridian: -154°, Reference Latitude: 50°,
Standard Parallel 1: 68°31', Standard Parallel 2: 70°54'); Datum: NAD 27

ABR file: NoAk_TES_Hab_Use_02-161.mxd, 19 May 2003

164°0'0"W 159°0'0"W 154°0'0"W

149°0'0"W

144°0'0"W
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OVERALL HABITAT USE BY BIRDS:

g This map displays an Index of relative use of the various habitats by all
[~ bird species evaluated. The map links the evaluation of habitat use by py oo
89 bird species to the map of 36 ecotypes (habitats). The use of each of
ecotype by each bird was ranked as 0 (negligible), 1 (low), 2 (moderate), Beay,
or 3 (high). The index was computed as the mean of Ory

habitat-use ranks for all species, The mean rankings
were grouped Into five approximate quantiles,

Approximate Scate = 1:4,600,000 N
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Spatial modeling based on the mapping of ecosystems of Northern Alaska by ABR and TNC.
Projection: Albers Equal-Area Conic (Central Meridian: -154°, Reference Latitude: 50°,
Standard Parallel 1; 68°31', Standard Parallel 2: 70°54'); Datum; NAD 27
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DATA QUALITY:
The map displays the quality of the data that was used
to evaluate the use of 36 ecotypes by 89 bird species.
= Data quality was rated as data supported, partially data Pt. Barrom
supported, and judgmental. The index was computed : H
by summing the number of habitat-use rankings for the . Yea,, Data Quallty
various birds within each ecotype that had rankings that ! $,
were data supported or partially data supported. 2= i 8 *
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Spatial modeling based on the mapping of ecosystems of Norther Alaska by ABR and TNC. B very High (38-57)

Projection: Albers Equal-Area Conic (Central Meridian; -154°, Reference Latitude: 50°,
Standard Paraliel 1: 68°31', Standard Parallel 2: 70°54); Datum: NAD 27
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FUTURE EFFORTS

* Refine transition probabilities with
additional data compilation

* Develop proto-type spatial model for
few select ecotypes

* Predict bird and mammal responses
based on habitat availability



